The differences in the hydrolytic activity of chicken spermatozoa towards the inner perivitelline layer in situ and when isolated from the ovum were investigated. Points 
Introduction
The inner perivitelline layer of the avian egg may be consid¬ ered to be analogous to the mammalian zona pellucida (Howarth, 1992) : it is a proteinaceous investment surrounding the egg (Bellairs et al, 1963; Bakst and Howarth, 1977a; Kido and Doi, 1987) through which spermatozoa must penetrate to gain access to the oolemma and enter the ovum (Bakst and Howarth, 1977b; Okamura and Nishiyama, 1978a) .
To characterize the interaction of spermatozoa with the inner perivitelline layer in the chicken, assays have been developed in which spermatozoa are incubated with fragments of the inner perivitelline layer in vitro and the time taken for the disintegration of the inner perivitelline layer (Koyanagi et al, 1988 ; Howarth, 1990) , or the number of points of hydrolysis produced in a given time (Howarth, 1992; Bramwell and Howarth, 1992a; Steele and Wishart, 1992) , are measured as the assay end-point. These assays have been used to show that the perivitelline layer contains factors that stimulate the acrosome reaction (Koyanagi et al, 1988) and that act as receptors for spermatozoa (Howarth, 1990 (Howarth, , 1992 . The location within the egg from which samples of the inner perivitelline layer for these experiments were taken has been either unspeci¬ fied (Koyanagi et al, 1988; Howarth, 1990) , or stated to be other than that over the germinal disc (Howarth, 1992 for 4 h at 22°C, as described by Laemmli (1970) . Molecular weight markers (SDS-7: Sigma Chemical Co.) in the range 14-66 kDa were also run on the gels.
After separation, gels were immediately fixed in water:
methanol:acetic acid (4:5:1; v:v:v) and silver-stained using the method described by Blum et al (1987) .
Results
The FITC-conjugated wheat-germ agglutinin stained the inner perivitelline layer uniformly, with the holes hydrolysed by spermatozoa appearing as dark circles (see Fig. 1 ). (Fig. 3) . Such a maximum was not apparent in fragments of inner perivitelline layer incubated with spermatozoa in vitro (Fig. 2) . hydrolysed in the inner perivitelline layer by (2 IO7 ml~x) testicular, upper, middle, lower ductus deferens and ejaculated spermatozoa from the same bird were 7.9 ± 2.0, 11.0 ±1.6, with a range of 3-39%. Thus, each species showed variation in sperm activity but, in each case, spermatozoa showed more activity towards the inner perivitelline layer of their homologous species.
The profiles of peptides of the inner perivitelline layer taken from the animal and vegetal pole of a freshly ovulated chicken egg and of the perivitelline layers from a laid egg are shown (Fig. 4) . The profiles of the bands from the two samples of the inner perivitelline layer in vitro were identical, with major bands at 36 kDa and 76 kDa. In the perivitelline layers of the laid egg, major additional bands at 11 kDa and 14 kDa were observed; these were proteins of the outer perivitelline layer. In addition, the 36 kDa protein of the inner perivitelline layer protein appeared to have a greater mobility in this sample.
Discussion
The results reported here on the interaction of spermatozoa with the inner perivitelline layer in vivo support the hypoth¬ esis that chicken spermatozoa show more hydrolytic activity (Howarth and Digby, 1973; Bakst and Howarth, 1977b) Clearly, the germinal disc underlying the inner perivitelline layer at the animal pole is quite distinct from other regions of the egg (e.g. Perry et al, 1978) . Bakst (1978) found that microvillar projections of the oolemma were longer and more abundant at the animal pole and suggested that these might protrude through the inner perivitelline layer and, furthermore, that they might be the site of sperm receptors, although in a later report he considered that these projections might be remnants of granulosa cell microvilli (Bakst, 1979 (Kido and Doi, 1987) and at 33 kDa, 54 kDa and 200 kDa (Howarth, 1992 (Howarth and Digby, 1973) . The presence of sperm-receptor activity on the inner perivitelline layer of immature ova reflects the situation found in the development of the mammalian zona pellucida (see Wassarman, 1992 (Jones, 1989) , testicular chicken sper¬ matozoa display some activity towards the inner perivitelline layer in vitro compared with ductus spermatozoa. This result supports the finding that chicken testicular spermatozoa can fertilize in vivo if they are inseminated intramagnally, since they are unable to traverse the vagina (Howarth, 1983) , and that the surface changes to spermatozoa in the ductus deferens (Esponda and Bedford, 1985; Steele, 1992) are concerned with this ability to travel in the vagina rather than with the interaction of spermatozoa with the inner peri¬ vitelline layer.
